An essential lysine in the substrate-binding site of ornithine carbamoyltransferase.
Treatment of ornithine carbamoyltransferase from dolphin Stenella with pyridoxal phosphate, followed by reduction with NaBH4 resulted in complete loss of enzyme activity. The phosphate alone or the substrate analogue 2-aminovaleric acid moderately decreased the extent of inactivation, while carbamoyl phosphate plus 2-aminovaleric acid provided complete protection from inactivation. The partially inactivated enzyme showed K(m) values for substrates equivalent to those of native enzyme and lowered Kcat values. Two lysyl residues were substantially modified in the absence of ligands but only one of them was responsible for the inactivation of catalytic activity. Modification of a single subunit was sufficient to completely abolish the catalytic activity of the trimeric enzyme. The lysine involved has been identified as lysine 56 on the known primary structure of homologous human liver enzyme.